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The net transfer of carbon to the atmosphere through deforestation and the burning of fossil fuels in recent decades (2, 20, 23) has created a need to understand possible effects of our current energy and land use policies on future agricultural productivity. Dry matter production by crop plants depends directly on CO2 concentration not only as substrate for photosynthesis but also as regulator of stomatal aperture and, therefore, of transpiration rate (8) . Since moisture availability restricts crop growth more than all other environmental factors combined (4, 10) (Fig. lb) . Expressed on a unit leaf area basis, a similar decrease in water use was observed, with less variability (Fig. la) .
The effects of CO2 enrichment on leaf stomatal aperture were advantageous under conditions of water stress imposed during early pod filling. Figure 2 (Fig. 3 ) and transpiration measurements (Fig. 4) (Fig. 3) , with transpiration being correspondingly low (Fig. 4) . On day 1, transpiration was twice as high at the low as at the intermediate CO2 levels, with a corresponding difference in resistance. On the afternoon of day 4 of the stress, leaves of plants at 332 gl/l gave the highest resistance readings, the 910 ,ul/l treatment the lowest, and the 623 ul l-' treatment an intermediate response (Fig. 3) , and all the plants transpired at nearly the same very low rate (Fig. 4) . Resistance did not return to the control range until the 2nd d after rewatering, and transpiration also remained low for 2 d (Figs. 3 and 4) DAYS AFTER WATERING higher than the corresponding control plants (Fig. 4) . Transpiration rates reached essentially identical low values on day 4 of the stress for all CO2 treatments (Fig. 4) in spite of large differences in stomatal resistance (Fig. 3) because resistances higher than 10 to 20 s cm-' had little effect on transpiration (Fig.  5) . Although the use of resistance arises naturally by analogy with electric circuitry (13) , the units of conductance may be preferred since the relationship of conductance to transpiration is linear. Also, small differences in resistance, observed early in the stress week when resistance values were low and water potentials were high, become large differences in conductance and, therefore, the rate of water use, as in Figure 1 .
The data in Figure 6 show that in leaves of the well watered plants, high atmospheric CO2 increased the concentration of starch from 280 (ambient chamber, 322 Al I-') to 360 mg g-' dry weight (at 623 l I-') and to 325 mg g-' dry weight (at 910 Al 1-'). The sugar concentration of these nonstressed plants was (21) suggested that the lower critical water potential for stomatal closure of -1.5 to -1.7 MPa measured in their field experiments could be due to greater light, the larger diurnal gradients of water potential and the more gradual development of plant water deficits found in field conditions. Under our conditions, the water potential at which stomatal closure occurred (or at which conductance values reached about 0.05 cm s-') ranged from about -0.8 MPa for high C02 plants to -1.4 MPa for low C02 plants (Fig. 7) . Well watered plants showed little difference in water potential due to CO2 (Fig. 2) and at a given water potential, conductance was higher for low CO2 plants (Fig. 7) . These findings contrast with the observations of Sionit et al. (18) (18) . Thus, although soybeans grown at elevated CO2 concentrations tend to avoid water deficits through water conservation as demonstrated here, from the data in Figure 7 , it can be inferred that increased CO2 does not improve their ability to maintain turgor (and therefore carbon fixation capacity) as leaf water deficits develop.
In this experiment, the increase in leaf area at high CO2 concentration shown in Figure 1 
